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ABSTRACT
Objective: To compare the efficacy of  methylprednisolone (corticoid)versus diclofenac (nonsteroidal anti-inflammatory 
-NSAID-) in the treatment of inflammation and trismus after the surgical removal of lower third molars.
Study design: Prospective study on 73 patients for the surgical removal of their lower third molars. These patients were 
separated in two groups at ramdom: the diclofenac group and the methylprednisolone group. A record card was filled 
in with preoperative and postoperative epidemiological and clinic data about inflammation and trismus (three facial 
measures and mouth opening). In order to make a broad study of data, BMDP program was used for statistics.
Results: 24 hours after surgery, patients in the diclofenac group showed a more severe inflammation in one of the facial 
measurements (p<0.05). Trismus was very similar in both groups.
Conclusions: There were no differences in trismus depending on the antiinflammatory used. Patients in the corticoid 
group showed less inflammation but the difference was not as important as to justify their use. 
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RESUMEN
Objetivo: Comparar el efecto sobre la inflamación y el trismo de la metilprednisolona (corticoide) versus diclofenaco 
(antiinflamatorio no esteroideo-AINE-) tras la cirugía del tercer molar inferior.
Diseño del estudio: Estudio prospectivo sobre 73 pacientes sometidos a la extracción quirúrgica de los terceros molares 
inferiores. Fueron divididos de forma aleatoria en dos grupos: De diclofenaco y de metilprednisolona. Se cumplimentó 
una ficha donde se hizo constar los datos epidemiológicos y clínicos preoperatorios y postoperatorios  en relación a la 
inflamación y el trismo (tres medidas faciales y apertura bucal). 
Se usó el programa estadístico BMDP para hacer un amplio tratamiento de los datos.
Resultados: A las 24 horas el grupo tratado con diclofenaco presentaba mayor inflamación en una de las medidas faciales 
(p<0.05), no así en las otras dos medidas. El trismo se comportó de forma similar en ambos grupos.
Conclusiones: No se encontraron diferencias en el trismo según el antiinflamatorio usado y aunque la inflamación fue 
algo menor en el grupo de experimentación tratado con corticoides la diferencia no fue tan significativa como para 
justificar su uso.
Palabras clave: Cirugía del tercer molar, metilprednisolona, diclofenaco, inflamación, trismo.
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INTRODUCTION
As in every surgery, inflammation appears almost sistema-
tically after the extraction of lower third molars (1). Some 
of the most important substances in the inflammation pro-
cess are the prostaglandins and the leukotriens, known as 
eicosanoids, products of the metabolism of the arachidonic 
acid of the harmed cells (2).
Trismus, understood as the restriction of the mouth opening 
capacity after the extraction of lower third molars, is caused 
by a combination of factors, such as pain, hematoma, edema 
and trauma in muscles and tendons. It can be observed until 
7-10 days after surgery and can be the consecuence of a 
voluntary act to avoid the appearance of pain. Norholt (3) 
believes that the psichological component really exist becau-
se the patient fears that pain can appear when opening the 
mouth, but there is also a physiological component because 
several studies show that the antiinflammatory effect is very 
important to reduce trismus (4-7).
NSAID work by inhibiting the cyclooxygenase enzyme, so 
avoiding the syntheis of prostaglandins of the arachidonic 
acid in the inflamed tissue. Cyclooxygenase in a constitu-
tive form COX 1 has a physiological function in platelets 
(tromboxan A2 release), in the stomachal mucus (PG release 
to protect from acid damage) and in the kidneys (control 
of function). In the inductible form COX 2, released by 
inflammatoy stimulus, it is responsible of the formation of 
pro-inflammatory PGs. The inhibition of the effects of COX 
1 is responsible for the side effects of these drugs (8-11).
Steroids inhibit the formation of arachidonic acid. They 
have a powerful antiinflammatory effect whatever the origin 
of the inflammation is (infectious, chemical, physical or 
inmunological) and they can inhibit the immediate manifes-
tations of the inflammation (redness, pain, etc.) as well as the 
non-immediate, which are the pocesses of cicatrization and 
cell proliferation. They inhibit vascular dilatation, reduce 
fluid transudation and the formation of edema, diminish 
cellular exudation and reduce the deposit of fibrin around 
the inflammation area. Pharmacological doses are needed 
so that this action can be seen, but there is a very intense 
response (12). Every increase in the concentration of glu-
cocorticoid above the daily physiological secretion causes 
the inhibition of the endogenous secretion (13).
The objective of this study was to assess the differences 
in the degree of  swelling and trismus after the surgical 
extraction of lower third molars with the use of a NSAID 
like sodium diclofenac or with a corticosteroid like methyl-
prednisolone.  
PATIENTS AND METHODS
A clinic study that was controlled, prospective, at random 
and double-blind was carried out in Phase IV on 73 patients 
who came to the Oral Surgery Unit (Department of Me-
dicine and Oral Surgery) in the Faculty of Odontology of 
the Universidad Complutense de Madrid for the surgical 
removal of their lower third molars. This study lasted one 
year.
Inclusion criteria were as follows: patients with ages bet-
ween 18 and 42, who gave their consent to participate in 
the study and who signed the informed consent, without 
systemic pathology and without clinical symptoms in the 
third molar.
Exclusion criteria were the following: patients with systemic 
pathology, pregnant women o women in the breastfeeding 
period and patients with symptomatology in the third molar 
or who have taken some anti-inflammatory 7 days before. 
The patients were randomly distributed into two groups by 
means of a random numberstable: The 36 patients in group 
A took oral diclofenac sodium (Voltaren®) at doses of 50 
mg every 8 hours during the first three days after surgery; 
and the 37 patients in group B took oral methylprednisolo-
ne (Urbason®) at doses of 4 mg every 8 hours also during 
three days. All patients received antibiotic treatment with 
oral amoxicilin at doses of 750 mg every 8 hours during 7 
days after surgery. Those who still have pain may request 
the oral administration of a rescue drug called magnesium 
metamizol (Nolotil®) at doses of 575 mg every 6 or 8 hours 
for pain relief. 
The clinical procedure was carried out in a regulated manner 
and always by the same surgeon.
Inflammation assessment was made by using the method 
described by Amin and Laskin (14), it is used by many au-
thors nowadays (15,16), that is, making some determined 
measurements with a suture floss 00 tied with two mosquito 
forceps and with some concrete reference points that will be 
hereinafter described. These determinations were repeated 
three times: immediately before surgery, 24 hours after sur-
gery and 7 days after surgery together with the removal of 
the suture points. The distances were measured as follows:
The distance in milimeters from the palpebral external angle 
to the goniac angle of the operated side, known as angle of 
eye-angle of jaw (AE-AJ).
The distance in milimeteres from the lower margin of the 
tragus to the external angle of  the buccal commissure, 
known as tragus-angle of mouth (T-AM).
And last, the distance from the lower margin of the tragus 
to the middle point of the symphysis menti, known as tra-
gus-pogonio (T-P). 
In order to assess the level of trismus we used a caliber, which 
measured the interincisal distance, the patient being with 
the mouth wide opened. This measurement was measured 
before surgery and 24 hours and 7 days after it. 
The statistical assessment was made in the Data Processing 
Center of the Universidad Complutense de Madrid, where 
BMDP program was used, making a detailed description of 
data, tables of frequencies, bivariant graphics, t-Tests and 
repeted measures analysis of variance. For quantitative or 
continuous variables, Student’s t-Test (parametric test for 
comparing means) and Mann-whitney test (non-parametric 
test) were used. Chi-square test and Yates’ correction were 
used for qualitative or categorical variables. It was con-
firmed that there were no significant differences between 
both groups.
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RESULTS
Inflammation:
- Distance tragus-angle of mouth (DT-AM)
It is the distance from the lower margin of the tragus to 
the external angle of the buccal commissure, measured in 
three different moments: 1 (preoperative), 2 (24 hours afer 
surgery) and 3 (7 days after surgery). 
As it can be seen in table 1, in the diclofenac group there is 
a more severe inflammation 24 hours after surgery and 7 
days after surgery, with a significant difference for p<0.05 
at the 24 hours.
In both groups, the most severe inflammation can be seen 
at the 24 hours and 7 days after surgery patients have not 
yet recovered the preoperative T-AM distance. 
- Distance tragus-pogonio (DT-P)
It is a distance that is lower than the previous one because 
it doesn’t reach the buccal commissure but the symphysis 
or the pogonio.
As it happened  with the previous measure, inflammation 
grows 24 hours after surgery and decreases 7 days after it 
but without reaching the preoperative level. As it can be 
seen in table 1, there are no significant differences between 
both groups. 
- Distance angle of eye-angle of jaw (DAE-AJ)
It is the distance from the external palpebral angle to the 
angle of jaw. 
It is maybe the most difficult to be measured because the 
angle of jaw disappears due to inflammation in this area. 
In table 1 we can see the results of the descriptive statistical 
study, showing the same behaviour that the two previous
distances, with an increasement of  inflammation 24 
hours after surgery (being it higher in the diclofenac 
group), and a decreasement 7 days after surgery but 
without reaching the preoperative levels. The differences 
were not significant. 
In order to assess the level of trismus, the maximal mouth 
opening was registered at different moments of the study 
(before surgery, 24 hours after surgery and 7 days after 
surgery). The results are shown in table 2, where we can 
observe that preoperative mouth opening was very similar 
in both groups due to the homogenity of the sample (there 
were no significant differences between both groups) and 
that there was an important decreasement of mouth ope-
ning capacity 24 hours after surgery. 7 days after surgery 
the patient has not yet recovered the preoperative mouth 
opening. At this moment, patients in the glucocorticoid 
group show a slightly bigger mouth opening capacity than 
those in the NSAID group. 
In figure 1, we can see the results of the repeated measures 
analysis of variance, with a significant difference (p=0) due 
to the influence of the time effect on the mouth opening 
capacity. However, there were no differences beween groups 
( patients treated with diclofenac and with methylpredniso-
lone had the same mouth opening) nor in the interaction 
between both groups ( that is, that changes in time are very 
similar in both groups and that both curves have a very 
similar behaviour).
And last, we studied the relation between trismus and infla-
mmation. The cases in which this relation was significant 
can be seen in bold letters in table 3.
Distance tragus-angle of mouth 1 (preoperatorie) 2 (24 hours) 3 (7 days) 
METHYLPRED. 
GROUP 
AVERAGE 10.8973 11.2135 11.0459 
DICLOFENAC 
GROUP 
AVERAGE 11.1250 11.5694 11.2750 
MEANING 0.1528 0.0361(SIGN.) 0.1435 
Distance tragus-pogonio 1(preoperatorie) 2 (24 hours) 3(7 days) 
METHYLPRED. 
GROUP 
AVERAGE 14.7324 15.0189 14.8054 
DICLOFENAC 
GROUP 
AVERAGE 14.9333 15.3361 15.0917 
MEANING 0.3996 0.1687 0.1885 
Distance angle of eye-angle of jaw 1 (preoperatorie) 2 (24 hours) 3 (7 days) 
METHYLPRED. 
GROUP 
AVERAGE 10.9730 11.4162 11.0811 
DICLOFENAC 
GROUP 
AVERAGE 11.0250 11.5750 11.1972 
MEANING 0.7720 0.4045 0.5003 
Table 1. Inflammation. -distance in centimetres-.
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Fig. 1. Mouth opening degree comparing both groups.
APERTURA 1 (preoperatorie) 2 (24 hours) 3 (7 days) 
METHYLPRED.  
GROUP 
AVERAGE 49.3243 32.9459 43.5405 
DICLOFENAC 
GROUP 
AVERAGE 49.7500 33.9444 41.0278 
MEANING 0.7714 0.6562 0.2347 
Methylprednisolone 
 
N=37 R=0.594 P<0.001 SIGNIF. 
TRISMUS/T-AM 
(24 H) Diclofenac 
 
N=36 R=0.333 P=0.04 SIGNIF. 
Methylprednisolone 
 
N=37 R=0.561 P<0.001 SIGNIF. 
TRISMUS/T-P  
(24 H) Diclofenac 
 
N=36 R=0.160 P=0.351 N.S 
Methylprednisolone 
 
N=37 R=0.473 P=0.003 SIGNIF. 
TRISMUS/AE-AJ 
(24 H) Diclofenac 
 
N=36 R=0.237 P=0.164 N.S 
Methylprednisolone 
 
N=37 R=0.512 P=0.001 SIGNIF. 
TRISMUS/T-AM 
(7 DAYS) Diclofenac 
 
N=36 R=0.243 P=0.154 N.S 
Methylprednisolone 
 
N=37 R=0.411 P=0.01 SIGNIF. 
TRISMUS/ T-P 
 (7 DAYS) Diclofenac 
 
N=36 R=0.163 P=0.343 N.S 
Methylprednisolone 
 
N=37 R=0.380 P=0.02 SIGNIF. 
TRISMUS/AE-AJ 
(7 DAYS) Diclofenac 
 
N=36 R=0.374 P=0.025 SIGNIF. 
Table 2. Mouth opening (mm).
Table 3. Correlation between trismus and inflammation.
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DISCUSION
In relation to inflammation, the diclofenac group presented a 
bigger distance tragus-angle of mouth. This difference was sta-
tistically significant 24 hours after surgery (<0.05). In the other 
two facial measures there was not a significant difference.
A lot of research has been done on the efficacy of NSAID 
and corticoids in the treatment of postoperative inflam-
mation, but is very difficult to compare the results of the 
different studies due to the great variety of inflammation as-
sessment system used (17), the variations in the compounds 
administered and the different ways of administration and 
doses. The most frequently used route of administration of 
corticoids is the intravenous one at high and only doses. This 
was the one used by Esen (18), who used to administer 125 
mg before surgery, by Peillon (19), with 1.5mg/kg also before 
surgery, and by Hyrkäs (20) and Neupert (7) or Tiwana 
(21), with smaller doses. Other route of administration is 
the oral one chosen by us, which has a great variability of 
doses (22). Like Bystedt (23), we have used for our study the 
lowest dose of 12 mg/day during 3 days. We chose this dose 
and this time interval in order to avoid the suppression of 
the hypothalamic-pituitary-adrenal axis. This suppression 
would occur with the administration of higher doses during 
at least five days (13). 
However, we must underline that in the analyzed cases the 
corticoid group has the best postoperative, as it happens in 
Holland´s study (24)) who reduced the inflammation in a 
56% and also reduced the pain with the administration of 
40 mg of methylprednisolone iv. Milles (22) also obtained 
a great reduction of inflammation by administering 16 mg 
of methylprednisolone the night before surgery and 20 mg 
just before starting it, but trismus and pain did not suffer 
any alteration.
While there is not an effective and objective method for 
measuring inflammation, in the case of trismus all authors 
use the same method that we do: The maximal mouth ope-
ning between the incisal borders of the lower and upper 
incisors was registered with a calibre before surgery and in 
each one of the reviews. 
In our study, we observed that there was a severe trismus 24 
hours after surgery, that is, a severe reduction of the mouth 
opening capacity, and that 7 days after surgery patients have 
not yet recovered their preoperative mouth opening capacity. 
There were not significant differences between the NSAID 
group and the corticoid group. However, Troullos (4) obser-
ves less trismus in patients treated with methylprednisolone 
than in those treated with ibuprofen.
Anyway, it is important to highlight that there was a sig-
nificant correlation between inflammation and trismus in 
the methylprednisolone group at the 24 hours in the three 
facial measures used to evaluate inflammation: significant 
correlation between trismus and distance tragus-mouth 
angle (r=0.594; p<0.001), between trismus and distance 
tragus-pogonio (r= 0.561; p<0.01) and the distance angle 
of eye-angle of jaw (r=0.473; p=0.003), what means that 
a more severe inflammation is always accompanied by a 
more severe trismus. The same thing occurred 7 days after 
surgery: the more severe the inflammation was, the more 
severe the trismus was.
In the diclofenac group, although there was also a positive 
correlation between trismus and the three facial measures 
made 24 hours after surgery, this was only significant in the 
distance tragus-angle of mouth (r=0.333; p=0.04). 7 days 
after surgery the correlation was still positive but it was 
significant only between trismus and angle of eye-angle of 
jaw (r=0.374; p=0.02).
This positive correlation could mean that there is a casual 
relation between trismus and inflammation. There are seve-
ral studies that show there is a relation between trismus and 
inflammation: when an effective anti-inflammatory or an 
steroid are compared with a placebo (4,5,25), less reduction 
of the mouth opening can be observed within the first 7 days 
after surgery (7). Moreover, several studies with paracetamol 
have revealed the little effect it has on trismus (26), showing 
that the anti-inflammatory effect is very important for the 
reduction of trismus. 
We consider important to highlight that there are several 
authors who are in favour of combining NSAID and cor-
ticoids for the treatment of inflammation and trismus after 
the surgical extraction of lower third molars because they 
think it is the way to reduce inflammation and to avoid the 
limitation of mouth opening (25). In fact, Hyrkäs and colla-
borators (20) used a combination of both antiinflammato-
ries compared in our study: 40 mg of methylprednisolone iv 
with diclofenac, compared with diclofenac alone, obtaining 
less pain when using both antiinflammatories combined.
CONCLUSIONS
1.- With the use of methylprednisolone less inflammation 
was observed although there was not a severe difference.
2.-Both antiinflammatories acted in a similar way in the 
reduction of trismus.
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